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Ligand Syntheses.
4-[CH3C(O)NH]C6H4C6H4C(O)H.
In an argon-filled drybox, a Schlenk flask was charged with 1.460 g (6.821 mmol) 4-Bromoacetanilide, 1.024 g (6.829 mmol) 4-formylbenzeneboronic acid and 0.684 g (0.673 mmol, 10 mol%) Pd(PPh3)4. After the flask was removed from the drybox and attached to a Schlenk line, two solutions that had previously been purged with argon 15 min were added sequentially via cannula; the first solution was a mixture of 10 mL absolute ethanol in 30 mL benzene and the second solution was 10 mL of 2M aqueous Na2CO3.
After the magnetically-stirred biphasic mixture had been heated at 80 o C with the aid of external oil bath for 15 h, the mixture was cooled to room temperature and poured into 100 mL H2O. A precipitate of the desired compound was formed immediately and was collected by suction filtration, was washed with 20 mL absolute ethanol, and was dried under vacuum to give 1. Hz, 2 H, Ar), 7.50 (br s, 1 H, NH), 2.22 (s, CH3).
13
C NMR: (CDCl3) 192.2, 168.6, 138.6, 135.6, 135.2, 133.6, 130.6, 128.1, 127.5, 120.4, 24 .9.
S4

4-NH2C6H4C6H4CHpz2, L1
A solution of 0.427 g (6.27 mmol) 1H-pyrazole (Hpz) in 10 mL THF was added to a suspension of 0.151 g (6.29 mmol) NaH in 10 mL THF via cannula at a rate slow enough to control hydrogen evolution. The flask originally containing pyrazole was washed with an additional 5 mL of THF to ensure quantitative transfer. After the hydrogen evolution ceased, a solution of 0.23 mL (3.1 mmol) S(O)Cl2 in 10 mL THF was added to the solution of Na(pz) whereupon a colourless precipitate of NaCl formed. After the suspension of S(O)pz2/NaCl had been stirred 30 min, 0.027 g (0.021 mmol) CoCl2 was added in one portion under an argon blanket. After the resulting blue suspension had been stirred 5 min, 0.500 g (2.07 mmol) 4-[CH3C(O)NH]C6H4C6H4C(O)H was added under an argon blanket. The suspension was heated at reflux 15 h, then solvents were removed by vacuum distillation. Next, 0.850 g (21.3 mmol) NaOH, 40 mL distilled H2O, and 20 mL methanol were added to the solid residue and the mixture was subsequently heated at reflux 15 h. After, the mixture was cooled to room temperature, 50 mL of ethyl acetate was added. The aqueous and organic fractions were separated and the aqueous fraction was extracted with two 50 mL portions of ethyl acetate. The combined organic fractions was dried over MgSO4 and solvents were removed by rotary evaporation to leave a brown oil. The brown oil was subjected to column chromatography using 1:1 hexane:ethyl acetate as the eluent. 146.5, 142.4, 141.0, 134.0, 130.5, 129.9, 128.2, 127.5, 126.9, 115.5, 106.8, 77 .9.
2-Ferrocenyl-4,5-di(2-pyridyl)imidazole, L2.
Compound L2 was prepared following an adaptation of a literature procedure. [S2] To a 100 mL roundbottom flask under nitrogen was added 0.540 g (2.52 mmol) ferrocenecarboxaldehyde, 0.534 g (2.52 mmol) 2,2'-pyridil, 1.72 g (23.8 mmol) ammonium acetate, and 40 mL of CHCl3. Glacial acetic acid (2 mL) was added, and the red mixture was heated at reflux for 3 hr. Upon cooling to room temperature, the dark red solution was neutralized with 5 mL of saturated aqueous sodium bicarbonate. The organic layer was extracted with methylene chloride (3 x 20 mL), washed with water (1 x 50 mL), and dried over sodium sulfate. After filtration of the drying agent, solvents were removed via rotary evaporation resulting in an oily brown residue. The residue was dissolved in CH2Cl2 and purified by column chromatography on SiO2. The column was initially flushed with CH2Cl2 to remove starting materials followed by a 5% MeOH in CH2Cl2 solution to remove L2. Appropriate fractions containing L2 (Rf in 5%
MeOH/CH2Cl2 = 0.5) were combined and dried yielding 0.604 g (59 %) of L2 as an orange-brown powder. 148.5, 148.4, 147.5, 136.7, 123.7, 122.1, 100.0, 93.4, 74.3, 69.6, 69.4, 69 4, 148.6, 148.2, 146.8, 138.3, 136.5, 136.0, 129.1, 123.2, 122.6, 121.9, 121.8, 75.1, 69.2, 68.9, 66.7 3, 143.2, 143.0, 134.0, 133.7, 129.2, 128.7, 128.2, 126.9, 115.8, 107.4, 76.5 . X-ray quality crystals of integration and Lp corrections were performed with either CrysAlis Pro (Oxford Diffraction, Ltd.) [S4] or SAINT+ (Bruker). [S5] Final unit cell parameters were determined by least-squares refinement of 15497 and 12812 reflections of 1·(C3H6O)0.74(Et2O)0.62, and 2·(CH3OH)(CH2Cl2)0.5, respectively, with I > 2(I) for each. Analysis of the data showed negligible crystal decay during collection in each case. Direct methods structure solutions were performed with Olex2.solve [S6] while difference Fourier calculations and full-matrix least-squares refinements against F2 were performed with SHELXTL. [S7] Numerical absorption corrections based on Gaussian integration over a multifaceted crystal model were applied to the data from both experiments. All non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms were placed in geometrically idealized positions and included as riding atoms. The X-ray crystallographic parameters and further details of data collection and structure refinements are given in Table S1 . z3 distance between Oic and Occ but perpendicular to b1. = x1±ric (" -" for acute, " + " for obtuse)
1incl, 2incl, 3incl angle of incline between the base triangle and a side triangle of a pyramid that is hinged along b1, b2 or b3, respectively, and that is inside the pyramid. 1incl = tan how different is  (and, hence, ) from its ideal value. We prefer this method of determining "obliqueness" over using the ratio /, that is commonly used by others, since the latter actually "double counts" the distortion from ideal values. Also with the former (preferred) method it is straightforward to show that a Semi-Oblique Y (with angles 180/165/15, or 5/6 oblique) is halfway between an Oblique Y (180/150/30, 4/6 or 2/3 oblique) and a Closed Y (180/180/0, 100% or 6/6 oblique). This interrelationship would not be obvious using /(1/11 vs 1/5 oblique). Next, It is noted that in -dominant (monoclinic) Y's,  defines the shape, so obliqueness would need to be defined in terms of deviation of  (or ) from the ideal value of max (or max) = (360-)/2 or obliqueness = [1-2/(360-)]*100% (or the fractional equivalent). Since triclinic Y's are defined by either  or and are compared to idealized structures, obliqueness does not provide any added useful information. On the other hand, since Arrows are defined precisely and only by  and  ( =+), obliqueness indeed offers useful information to describe these shapes. Therefore, in the attached spreadsheet we only include % obliqueness in the structural description of Arrows. In other cases, we leave the % obliqueness of planar triclinic "Y-" shapes for the reader to calculate manually, once a desired reference angle or structure is determined. Pyramids. The displacement of one or more atoms of a planar three-coordinate structure out of the plane results in a pyramid. In the analysis of ideal "pyramid" structures two types of deformation were considered for simplicity. First, the motion of two arms together out of a plane while retaining two original angles was termed "folding". Figure S7 shows views of the pyramids (and ultimately the arrow) Figure S7 . Folding  between the limits of an Orthogonal Y (left, black) and a 60% oblique 2/3 -expanded Arrow (right, orange). The top row is viewed normal to the plane of three ligands. The bottom row is a view perpendicular to the first view (parallel to two ligand atoms).
formed by folding the angle  of an Orthogonal Y. That is,  and  are kept at 150 o and 120 o , respectively, while the arms containing  are pulled together out of the plane. An acute triclinic pyramid is first formed until  is about 52 o where a normal pyramid (with an incline angle of 90 o ) is formed (not shown). Then, on further decreasing  an obtuse pyramid is formed. Finally, a planar limit (here a planar Arrow) will be reached when  is equal to the difference between  and , the minimum folding angle,fold,min. Similarly  can be folded to the minimum fold,min defined by -, (Note, at a certain point the folded  will become a 'new' gamma, the fold,min uses the original  in the calculation and can be smaller than the original ). Also,  can be folded until - A pyramid is recognized as a "folded planar structure" if two angles are identical to a high-symmetry, planar 3C shape as described in the previous section. Then, the % folding is calculated by comparing the folded angle to the maximum and minimum planar limits [% folding =(max -)/(range = max -fold,min)]*100% ( = , , or ). In the second type of deformation of planar 3C structures that gives pyramids, the centre atom of a 3C planar complex is moved out of the plane thereby reducing all three angles simultaneously akin to closing an umbrella. For a right pyramid, closing a pyramid is a simple reduction of the three identical angles  =  = , below 120 o . The % closing of a right pyramid is (1 -/120)*100%. The closing of monoclinic or triclinic planar structures is more complicated than for trigonal planar (to give right pyramids) because of the different angles about the vertex. Figure S8 shows the example of closing an Orthogonal Y. There is a series of pyramids whose Occ and internal angles of base triangles are identical Figure S8 . Overlay of a planar Orthogonal Y (black) and two pyramids (=100 o /=87 o /g=68 o , purple) and (50/45/36, green) derived from 33% and 67% closing of the planar Orthogonal Y. An overlay of base triangles is also shown (lower left).
to an Orthogonal Y, but whose rcc and base edges (b1, b2, b3) are smaller than those in an Orthogonal Y. The pyramids related to closing an Orthogonal Y (or any other planar structure) can be found since the ratio of base edges must be kept the same as those in Orthogonal Y upon moving the centre atom out of the plane of the three ligand atoms. Since the base edge is also related to the apex angles , , or , ( = 2sin /2) ( = , , ) the following relations can be used to find the apex angles in the related pyramids. . The % closing of the pyramid can then be related to any of the three angles:
Thus, the above example with '=85 o corresponds to a 10% closed Orthogonal Y.
Details of Cambridge Structural Database (CSD) search.
Searches of the Cambridge structural Database (Version 5.36 -11/2014 + 1 update) [S8] were performed on M(E)n complexes where n was varied between 2 to 6, E was any nonmetal, and M was any metal. The M was constrained to have the same coordination number as the value n, thus, metal-metal bonded species were excluded. A similar set of searches was performed with the further restriction that M was Ag. Table S2 summarizes the results of these searches where it is noted that the number of entries was Table S2 . Number of MEn centres in the CSD Database where M = any metal or Ag; E = any nonmetal, n = 2-6. greater than the number of hits because there was often more than one entry per hit; some complexes were multimetallic, or the crystals had crystallographically independent groups, or both. From these results, most compounds composed of metals and nonmetals prefer higher coordination numbers; cases where n= 4-6 account for 91% of all entries. Cases where n = 3 account for 4.8 % of all entries. On the other hand, compounds of silver and nonmetals favor lower coordination numbers with n = 2-4 accounting for 94.9 % of all entries (24.5% of all are three-coordinate AgE3).
Interestingly, an examination of the frequency of occurrence of the largest angle, , reveals an uneven bimodal distribution of  in the general ME3 cases ( Figure S9 ) but a rather uniform, unimodal distribution for silver complexes (only 8 instances with  < 114 o ). The latter reflects the high frequency of the silver(I) oxidation state and the indifference of this d 10 centre toward coordination geometry for a given coordination number. Importantly, while Fig S9 shows that the most common  angle is 127 o for ME3 complexes and 128 o for silver and a similar analysis of  -angles reveals that 120 o to be most frequent for all, these  and  are not necessarily correlated as each spans both planar and pyramidal structures. An examination of the most common angular values (Table S3 ) shows these to be trigonal planar or slight distortions therefrom, but the top 15 // combinations only account for 4% of all entries. Thus, scatter matrices ( Figure S10 ) and a pivot chart ( Figure S11 ) were constructed to better reveal angular interrelationships among all the entries. 
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Since three dimensional scatterplots are difficult to view in two dimensions, the data can be plotted as scatter matrices ( vs ,  vs ,  vs ,  vs , etc.) to facilitate pattern recognition. Scatter matrices for all ME3 entries are found in Figure S10 . The data are mostly shown as grey circles with the exception of some "high-symmetry" structures which are coloured. In these plots, trigonal species ( =  = ) were plotted as yellow circles. These points have a slope of 1, a maximum at  = 120, and a minimum of  = 67 o (CSD code: ARUGEZ). Monoclinic pyramids, those with ∡'s < 354 o and either  =  or  =  are shown as violet dots in all plots and are rather non-uniform but random distribution with a major cluster near  = 96 o as might be suggested from Fig S9, the right of Table S3 , or the first part of the Pivot chart in Fig 
